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(57) A magnetic recording medium having a magnetic 
recording layer (63) made of an ordered alloy 
containing boron (B) and formed on a substrate (1) 
containing an amorphous component. A part of the 
boron in the ordered alloy is segregated at the grain 
boimdaries, and consequently the magnetic interaction 
between magnetic particles can be reduced. Therefore 
small magnetic domains can be formed in the magnetic 
recording layer (63) and the noise can be reduced. The 

substrate heating temperature when forming the magnetic recording layer (63) can be 
low since the ordering temperature of the ordered alloy containing B is lower than 
those of ordered alloys not containing B, and therefore a glass substrate suitable for 
mass production can be used. The heat stability of the magnetic recording layer (63) is 
excellent since an ordered alloy of high magnetic anisotropy is used. Thus, a high- 
density recording magnetic recording medium having an excellent heat stabiUty and 
. exhibiting low noise is realized. 
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(57) Abstract: A magnetic recording medium having a magnetic recording layer (63) made of an or- 
dered alloy containing boron (B) and formed on a substrate (1) containing an amorphous component 
A part of the boron in the ordered alloy is segreg^ed at the grain boundaries, and consequendy the 
magnetic interaction between magnetic particles can be reduced. Therefore small magnetic domains 
can be formed in the magnetic recording l^er (63) and the noise can be reduced. The substrate heating 
temperature when forming the magnetic recording layer (63) can be low since the ordering temperature 
of the ordered alloy containing B is lower than those of ordered alloys not containing B, and therefore 
a glass substrate suitable for mass production can be used The heat stability of the magnetic recording 
layer (63) is excellent since an ordered alloy of high magnetic anisotropy is used. Thus, a high-density 
recording magnetic recording medium having ah excellent heat stability and exhibiting low noise is 
realized. 
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14^5 1 hLrFe-T.a-CCDftt>t)I^Fe-Ta-N&^(Z)ma*filiMDf 
immm^. ifell14«fflm^5 3i:Ur/t-y'n^©ftt»'9ICFe-Al 
-Si ft^a)J§rH'l4ISj?K14*t*5t:&ffiUT'fe^t>o 

Co®ftt>»5l3:Fe4:ffiUrfeJ:<x P t©ftbOlCP cl*«t^r^ 

mm&^i^itmm^^t$mir^m^\z\tD c^</^ h □ >;^/ty r ft 

hD>:^/t'v^^s R F=i>'^>i/3:^;UX;ty^^< E C RX/t«y ^gfeT! 

^t. )JtJ#UfcittS2. S'f >5^ me. 3 5 cm) ®»^7^-f X^ffiCD:^^ 
:^S4R*X/t'y^y >^^liilgi::S!gUfco x 1 O-^To r 

r*Ml|®ll^^"eS^mLfe^s 2 0 0«Cl;:ljimLT^^®CDi!R^:*f:;^ 
«:l*^*Ufeo ^Lrat5^^S3hLTHf fe1 5 nmmj^btco HfCD^lz: 
(is DCx'y:^Kn>X/t.y^^tffilN, A r:tfXE3mTo r fifeJiiU- h 
5 n m/l3>^&S J;-5 CTApm:^*^^Lfco StS 1 ±i::ii^S*T^l 5 ^km^ 



20 
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Ti , Zr. Mo^(D|ife^. fe^l^li. ^tie^&i^St Lfc-^T'fe^Uo * 
tzs ^^m■^ltmmtr^ 5nmtLXi^^t\ 3nm~5 0nm®®H-Cfe*i 

3ftN6ft5»T-&®5^m^Lfco S-Tx JSigSiW itlMliffiSI*^ 5 1 iiU 
TFe-9at%Ta-1 2at%C (liiJl : 2 00nm) «:R FT^* hn>:;i/t 
y^^^fflt^rriyiLfco ^^fHi. A r**XE6<3mTo r r. tit. fsm 
U- h*n . 5 nm/#i:ft5J:-5lc:^S:^^$iJ»Lfeo ^t^Tv Fe-Ta 
- CM±(;:^gttDi:JKttJi 53 1 LTiigfn- v (Ni-20at%Fe.ig 
m: 50nm) ^ EC RX/t'y^>5fe$:^ffi LT«Lfco fiftHi^Wi. :^*XJE^ 
0. 2mTo r r. y^XY$:Ji)|B-rS7feA6(Z)y'^ ^ Difi^li? 0 0 Wx ^-^fy 
KICEPAp-r^S^Jix miiU- K;b<0 . 2 nm/#i:ftSJ;dl3tgAm*4$iJ^ 

ufeo rni-bm 5±i^(Dmm\t. mmsmmmmosiSiiKi.vR'D 5 o o n m 

<&0x aJT^®±/Cj^J5g^;li^SS^i3a^®^iii4(3|^§$:;R(SLx 'N-y 

2 1 
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\z]t-<.xm<-^izt.t^^\^<. zh,\zj;i*)^ mi-^m^\zmm\^tzMn.^^if 

%it^^^zttm±^ti^o LfcA<t?T. m^^mmlt,mmm5^±\zm.m 
^nmmm5 3t:mm[.rz^. ttdts ^i^^mmmmm5i±\zi^ 

■D^\z. mmm 5 ±iz4mmi\Pimmm7 tLTMgo (snm) ^j^l 

Armm^SmT o r r tL. ^b-K*^0. 1 n m/|i!)i:ft5ctailEPin 

feiis itie»a)7C5la>a^a)ii>ft<h«fe— aiiiv crx v. mo. Nb. t 

ix Ta. Ru. Z rfec);l/Hf©^/)^e»SiR$tiSa>3&<i:«fe1SI©7cfS*3!}P 

ItNi -AT -TU^x feStWi. N i - AT "^u^lCV. Mo. W. Nb. 
Ti. Ta. Ru. Z r jfeJ;?/H f ©l¥A^e»^iR^tiSii>ft < ht, 1 gm±0[) 
7c^feijPx.fe^^feffiuSC:tt-Ct5o feSUlix Pt. Pd. Rh. Au. 
C uRVA g(Do i^O'PiSi < 1 Mli^^tf c ci^^i&^^tmm^ 
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H: 1 5 nm) fem^Ufeo ?S^IBil)i9(i. ECRXJUj^m^i^mi^rmf^ 

htt. Co-5 3at%P t$:'^-;^lz:1 Oat% B!g:;f§inLfc^-'!r'y 

C P (Inductively Coupled Plasma Spectroscopy) ^ffllN^ZillCJ; 
^btztZ^. lli¥l^Jia^liCo-4 7at%P t-9at%Bt?feofco 

Jil OfcLr*-7Jx*>M (MJP: 5nm) ^rJ^^U^ho *-7K>ll^fi£l±. DC 
v'lJ^;!!. N □ >x/t^v ^m^mm Ufeo S^SSI^mt. a r 2 m T o r r . ^ 

^^^mmmiZWLmLfco ;^t^1?x x 1 O-^To r r*)!©^^ 



2 3 
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fe^MShUTHf ^1 5nmJ^fi£Lfco Hf(Dfm\Z{t. DCy'y^hn> 
:^/t»)/4'^;&ffil^^ Ar**:;^iE3mTor Tx ^U- K 5 n m/?J>i:&-5cfca 

-efe:5Fe-9at%Ta-1 2at%C (MS: 250nm) R F □ > 

^b-h3!)<1. 5nm/#iifeSck-5lz:SAm*>&$iJ^Lfco 

mT o r r t[y. m^l^- htl^O . 1 nm/#i:ft5 J;aiCEpAPS:^j*llMt)£:o 
#?^tti3fS]$iJffll^ 7 S«R ^ 4 0 0''ClZj}m L . i^^lBltM 9 {M 

feHlfett;^/ty^^TJgfigUfco fiElg^mix :itfXJE^O. 2mTo r r. 

x-7^m^-r^tz.fsb(D^'^^nmt7 o ow. ^^-y^y ncEp*p«m;bttR f . 

y*')/ h(±s Co-5 3at%P t^'^-;;!::! Oat%B^)?!5iatfe^-yy 

m^ OtLr*-7K> (C) H (mm: Snm) feJg^Ufeo *-/K>lifl!)JKfi6 
ICttDCT^^t hD>^^t.y4'^:fe^fflLfco fifelilfeWix Ar**:^ff2mTo 

mx ?A6x x-m'-«yi>a^ffofe©^x 5g;f^J^M^Lfeo ftS^Lfc^ii 

2 4 
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>5fe>f Lfciig 2 . 5 >r >5^®fisax -f :^^^**^;^Ste4x/t.^); ^ u > 

yfigJ8^g™§Ufeo #A^-e^a61 X 1 O-^To r r*^t3!>JtSjS[*7!g^ 

^3i:bTMg04:2 5 nmJ^figbfco M g OflDfiftHilZlix RF=l>^>S/^:^ 
;u:^yT'y^^fe«:ISlK A r**:^ff3mTo r hO. 1nm/#t3& 

§ J: -5 llEp*n«:t) t fco 

5/t--?n-f N i -2 0at%Fe (Mil: 2 5 0nm) ^ R F y'^* h □>X/t 

5nm/#i:)&§.l:aiClSXm:b%muyS:o 

^^fiai4iBlo]$ijai^7i:LTMgO (5nm) fe^Lfco M g OMO!)?^^I3(±. 
R F=i>^>v3:»-;i.::i/\°'y^)^^j^fflL. ^Jii^® A r :)tfXJE* 3 mT o r r 

m: 1 5nm) ^J^^Ufco «a^^l9l±s EC RX/t^y^^^^^fflUTfl^Be 

$:SfS14X/ty^^TJ^fi£Lfeo m^mt. iiXm^O. 2mTo r r. 
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^11 OhLT*-7K> (C) m mm: 5nm) >&J^^Lfeo CHJ^fifeli. D 

^ —try h'^roEPijns:^!* o . 3 k wi: ufeo mmn±n^^mmt^m^it. 

^Sfi^JCDiim :Hc=3. 5kOe. S = 0. 98 
itmm^ (Dtm : Hc= 2. 7kOe. S = 0. 35 

it^J2(3[)sm: Hc=2. 2kOe. S = 0. 99 

muBmmi3^^(Dmmi:^-<7it. 2 9^4 8' i&miz (002) sA^&cDisij/f 

*Mi 1 1 ) ®/)^e©iHiifft:-^i?fe»9x (0 0 2) ®*^6<D|5I^tf-•i7 



2 6 
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\t±lZ (111) ®BBlR)Lfc^Si^T•^^tlrl^5C:t;b<t)A^5o J±WJ2CD 

imi-feH^Tfe. 2 9^4 1 » 36^13 (111) mti^^omm^-'S^tmmti 

*ix *fex 2a~4 8"ifi^lC (0 0 2) m^^<0^^ii-<7t^m^^itit:io 
feeUvltS^J1©^fcM&"?v (111) ®*^e»CDtf-^9iMS»*<. (0 

0 2 ) ®©tf-^3iJJt©Sis<)1 /2 OTfecfco Xi^IsJ^J^roi^mA^e,. »T-^ 

•5) (0SJS«™?8^ (T EM) a^^fTJ&ofeo I^WI ©im®»f®(DT E 

■70-f (0 0 1) MiBlS]^^Lx ^(D±lzmf7St^^tcMgOmi}^ (00 1)® 
leiPl^^Lx tfcx ffl5^iB^^a)?^iS^*4=fe (00 1) ®BB^Rl^:^LTt^fco 

^#faiM»:?K141 5 1 TffeS F e - T a-CJi-el*x 2 n m=liJg*^e» 2 5 n m^g 
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e ( 1 1 0) ®©®F^Pit(SIS-aufeo ffe^OlHlWJ >-i^A^6^i&fe®F^lili 
0. 2 5nmtfeOTa-C (1 1 1 ) ffi®®F^|liheiS-a-t-S3:i:ft«^Jofco 

lis 4nm'>'2 7 nm©^Hl3&»?x ^i^gttl 4nmTfeofc„ Fe 

- T a - cmtJi-^a^ a>mmnmizmm-n f e - t a -cmt/^-^ 

z>l^X^^^mi^m-<^ii. MgO (00 1 ) HiBlRlUTUSeitjyWofeo 

^©®p^pg*^e»i3|pi^^to5i:. (001) ®i3iRibrufeo 

S^tt^:^LrL^feL^Mg0±©«8^4^gallil3Ol^Tlix (00 1)® 

ISig^iaroEiaiife^toSiix (111) SiBiRiLrtxfco ffl[^Siiliz:Qi\r 
(111) ®aBiRiufe^^ia©iij^«:ii'<sfctox Bt^sas^m^feffofchd^x 

(111) ElfilLfeJglimx m^^M©9 0%i)l±©^M-eS^^*ifeo d© 
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Fe (110) mowmtmi-WLbtco ih-nmifT*)>'ifiy^^^i6rcmfsm 

{to. 2 5nmfc«j»5Ta-C (1 1 1 ) M©®F^IlhKK-ife1-§:ifcA<*«Jo 

mmm^m^bTctz^. a imcDmrnutK m^wM^^no. 2 5 nmomm 

I*. aO^^^I5Hl*ll?0 . 2 0 n m©®P^Pi^^L. F e^S^^TifeS ZltA^^J 
nm©®Hls:«'^Lr;fe»9x ¥1^3^/)*7 nm-??ifcofco Fe-Ta-C^hM 

ibWJ 2 ®i*^0lff®m5i^ T E M (I J: 0 Ufeo Sfl-^a 5 H^^^m^ 

mmm s 3 t-^ □ . ^^j^gsisi^tjt^M 7 t-^s m g 0 . jslu. mmMem 
m!simtt.^^=mte^^^m(Di^mm]Sinm^^!sb^t. i^-^n>(if (00 1 ) 

MlBlSj^^Lx ^®±aJ(c:J^^i£^*ifcMgOjai/)^ (001) ®iBlRl$:s 5B 
^IB^MOffl^iS^lfet'fe (001) ®l3|S)5g:^UrL^fco ilCD^^Ii.' X^HW^ 

<D^^vm\z-t^rz.it\z^ H^^Jhiti^JK 20#gm©i!K^E0^iSa)SIS1iiK^ 
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ll»J1 7. 2 1.1 

\mmi 6. 0 3. 1 

hbWJ2 2 1.3 2.5 



(a E D X^«fSi::«l:S«i^^«f) 

mmizmm^htcfiEDx^mn w^^mm.ifoi nm) :&ffl^^r. mrn^ 

Co-5 2at%Pth3&«J> SISCo-Pt 27cl^^5att^-efe-3fco -7^^ 

co~ptm^^^BU(Dmm^Bmit'^(Dmi^m im^ i~2nm) tm^tc 
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sfei&cix JiMiBiiStt. ^®i88<b^^ft-efe5 (00 1) mtm^mmizML 

rSit:&iRilcipi<«fc-5l3iBiB]$<J^^tiTi>So LA^b&A<e»s WT^l*^ Jt- 

ttlgrH#uliWWbl» Mo. <^:b/)<3. 5 kOe. ^JKibJb^O. 9 8ICIr1±L 

3 1 
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m 4 Rtfm 5 ICitt^lB^iilS 4 0 (DmiH^^^to @ 4 . ^IB^^a 4 0 
®±®^01!fet>. ia5li..S405lfejigA-A' (c:fclt51KmiBli^fi4 0CD 

y K 4 3 i: LT:^ Lfto ZOMM^ y K 4 3 (ifitt^^ y 4 4 (C.*: »? 

mth^o tmmRxm^mttiz. k4 3®^±stt. sis^^fiE 

a)ftOTa>a®*^6> 0 . 0 1 5Atm-Cfct)x Jam^^y K4 3a>Itt^7=-f 

1 m/s t Ufeo A^*^5fiK^IB^ilM4 Ol^lcki?. fi^J^IB^ 



im Dso (kFCI) S/N (dB) 

llWi^JI 315 2 4 

JtS^JI 2 40 1 9 
1±S^J2 130 2 

#iimldot^r^Di^S:t^^©^:feli»c5fctox (MFM) 

ffli>r. mm&mm(Dtmmit^m(Dm^^n^tz.o j±s^j2®im-^ii. 5 0 

0 k F C KDlBlitfe^-Cttx JK^iB^Jilc:BJ§5ifeSliyT4'->6<m^^tifeA^o 
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fco 

*ti&A^ofco 3tii;:MLrx J±«fi?!I2Tlix 7=<x^ i^titur. Atimi: 

^G)lHlfe^Jg0T?^ia^Si:, 3B^g|i&©a^i^j^3b^6 2 0* . 7 5» s 1 8 
O" . 2 4 0° (D&STfeofeo Z(J^X)X>{ ^ J ^XK-mW^t^^M . ^tz. 

7'^x^0mmti^ib^mizt>tc-z>-c. liim {^f^^iMMx-mm^hTi^^ztt'^ 

II]%0IJ2 

mmmt. mmi±iz. tmmsz. mmmme sRxfumme a^^^l^o 
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XM^n^tb^ X 1 O-^T o r r^mcDn^&tvm^lytc^s 4¥immQ 2 1 
UTMgO (2 0nm) *J5gKLfeo M g 0JKa)?^J5£(c:l±> EC RJ^^/T^y^^c^ 
i^fflUs fi)ail^©A r^:^JE*0. .2mTo r Ps :^^Xy':&i!)3et-5fcA6©T 
•<^n)^l±5 0 0W. d'-yy hl;iEP*n-rsS:^j(i. RFSOOWtUfco 3© 
0. 1 nm/|0Tfeofco dCTrli^ M g Olg® J^fifelc E 

2i:Urffil^fcA^ b c c^^mt^^t^C r . Vs Mos Wx Nbx Tag 
L<ttHf CD^f*. Sfett, 3*i6©7clR©-5*©ii>3&<i:'fe-a(::v Cr^ V. 
Mo.Ws Nb, Ti. Tas Ru. Z rfcJ:i;H f *^&3&5S^*^6SiR**i5 

^^e*#-rSN i -A 1 -7u-&^. N i -A 1 -tc^ICV. Mo. 

W. N b. T i , Ta. R u. Z r33ctt/H f *^6ifeS?¥*^6»^JK^ti§'J>i& < 
t'fe 1SI^©7u^^iPx.fe^^fflUSC;tfe-e§So fe<5t^(±^ Pts Pd. 
Rhv Au^ Cu».tJfAg*^&&5^3!jv&a^;^r*iS/J>;5j< ttlSISfe^fcf 
c cl^^mt^^-t^^m^^. Sfeli. L i F^^tJ^N i 0O'J>& < t<fe-;^ 
«:^ibN aC 1 igS«|jt*Wt-S^*»JK!l"C*»J:t^o 

a«1 $:*a^Lfe^. SKMIBi^jie 3 (mip : 1 0 nm) ^MUfeo 
;i©IIJti^jT(ix a^APl^igJg^ 5 O^C-e 0 O-'C^^^HrtTgf^b^-ltTx 

^16 3 E C RXJ^^y ^mmi^tco JmiZlt. A r XIS 1 

fco ^^Wi. 0 . 2 m T o r r X :^^XT>&Ji)S1-5fc«)©T-f ^ 

□j^tt7oow. tj'-y'v \^izBmt^mt)itRF ^ kwhu^co 3ffl^#©j^ 

liU-Stt. 0. 2 nm/|5!>-efeofco ^— !fy Klis Co-5 3at%P 
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(DmUmmm(Dmm\t. -^lli^flFi^ Ur I C P S ^ (inductively Cou 

pled Plasma Spectroscopy) feffl l^ 5 d J; 0 Ufc h C 5 s ai3|ij$)|§^ 
l±Co-4 7at%P t-9at%B7?fe^fco 

^M16 4i:Lr:b-?Jf> (C)m(mm: 5nm) ^feJ^^Lfco CM(DJ^^(z: 
•yS/iifeffofcCD-fe. ST^J^M^Lteo ftl!iLfc#iS^i*:tm(*x ^M«IB© 



A-1 


5 0 


A-2 


1 50 


A-3 


2 5 0 


A-4 


3 0 0 


A-5 


3 5 0 


A-6 


400 


A-7 


450 


A-8 


600 
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i£t^i^^ (A-1 , 2. 3) llltm&titn kOeHXTT'&^mznl. 

0© (2 0 0) ®A^e>CD|Hl*ft:-t^7A<2 0 = 4 2. 5" i&mumm^ti. Mg 
Olitt (100) m^L-C^MLXl^tco 2 5 0«ailT®Sm (A-1 . 

2, 3)TI±. 2 0 = 4 8" ia^l^:?K1±j!iA^e©|51*f^^-15'A<®^^tlfeo S 
*R>gJg*<2 SO-C^Sx-fesm (A-4, 5) Tli. atKxaS(Z)±#lCf|il>. d 
©2 0 = 4 8" JS^(Dt:— J7|i:rn- KhfeO. 4 O O'Cl^iaoX ICbfeA^o 
T|ol*/fl^-^A<2o©t->7(;:^^^5^[^:S;^L.. S^)SjSA<4 0 O»CJ.)i±0!) 
TO (A- 6. 7, 8) Tlis 2 0~4 7. 5° 2 0-4 9" (DZijpfUZBM 

(TEM) ^mi^xm^btcLo TO©»r®©s^^^^^A^e. 
^^tifeo zcDrnmrnzmmt^t. «i4ii6 27rfe-sMgOh^®±i3j^ 

^^;fifcl!K^iB^16 3li. ^S^A^S^UrfcOx MgO®igSJ^^tg|t|ii\ 
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^ h Ji-A^ ^m^^m^t^ t V c o - 5 2 at% p t ^ 

^ii^ ^ o d ommm^iy^ 6 V fismiBit^ 3 li. c o - p t mm^muom 

mi3^Bmit,i^(Dmi^m (H*: 1'-2nm) lZj:r)Wbhtci^t:^LTl^^Z 

K^^tifco — iS-x mS.^&Lt<A-7<DUmT'lt. 2 0 Of@p|' 1 7 2®*<Kff:S 
ofco S*5^*^3 0 OXro^Tlis f c c^Jife^f 1 2m. L 

* 2 5 0-C J: t) S»ttiSi[^©^SBiJ<bAMi i; S 0 . ^MiJ^4^^© L 
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¥l^S^^f4g (nm) 


»tk (nm) 


A-1 


6. 2 


0. 8 


A-2 


6. 0 


0. 7 


A-3 


6. 5 


0. 5 


A-4 


7. 3 


0. 8 


A-5 


7. 7 


0. 7 


A-6 


8. 1 


0. 7 


A-7 


8- 7 


0. 7 


A-8 


1 3. 2 


1. 7 
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^gl::i^i*5i^-elmA-1-A-8^DlB^S^#14^WfiBiLfco 1151100 
im#^ DsoCkFCI) S/N(dB) 



A-1 100 2 

A-2 110 3 

A-3 110 2 

A-4 170 8 

A-5 2 50 16 

A-6 3 10 2 1 

A-7 3 15 2 2 

A-8 220 14 



zmmn±^(Dm^m^i>itib. m^tjm^ (mfm) ^^tNT. 
ncDmmsMmmmmitvtm^mmLt^o imA- 1 ~4i?(±. 5 o o k f c 

Ux A-8-^iix iSttMiB^®lz:iB^n^->iijgfife^tirust,a)0v fiS^b^^ 

tiicJtUx A-6, 7i:ttx m&immi^^-ytmM^hr:Lo zoi-Dcoun 

5nmx tmA-7-e(i»g*<$tj1 6nmt!fec^o 3 
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sfex mmEmfsiz^^hrcummm(o^^^m-<^tzmz. 3 o o k 

7xafe(DSjg^4 0 o»c~5 0 o'cm&izmm-t^ztiz^^, 
mmmms 3Rxf^mm8 4^m7L^o t(^ti'?>m^mmi^om^-^m^i>xr 

^-f X 2 . 5 >5^fl[)flSliiT'>f ;l^ffl:tf^:;^S«^:Sl^IiI^a)J^]^^#-r 
yfy 4^ U >i7^MSS®#A^&^«) 1 X 1 0 T o r r*^®^^*-??^^ 



40 
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-ii3i®fiaMiB^®8 3 (MH: 1 onm) ^Bs^btco mmmms 3(Dmm 

Hit. Co-Pt^-'!7*'y hhSi 021$' K^ffil>Tx A r :tf;^JE 2 m T 
Jl^iaiSS 3©Co-P tfig«-(±, Co-5 3at%P t^^-y^y K^ffll^TR 
Afflux RFy'^^hD>X/t')/^^ICJ:'3ftS^Lfeo ?i^lBii^8 3 4' 

5& 1 0 0-7 0 0©mrt-e^<b;^-ti:T. ^^(DW^^im^tco ^Um^im 

^H^mmQAtL-ciD-Tio (om imm-. snm) ^j^^ufco cmmf^ 

4 1 
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ll^Sigj^ (°C) 


B-1 




B-2 


200 


B-3 


300 


B-4 


400 


B-5 


500 


B-6 


6 00 


B-7 


6 5 0 


B-8 


700 



MS;a^A^5 OO'CJJlTTrfi^m:^*^ k O e].ilTT:feS®(3^*L. iWJkSig 

mti^e 0 0 "c^m^^ tumtiij^mm l*^«>. 7 0 o''cvitumt)i3^ e . 4 k 0 

*4 (B-1~5) f cc (1 1 1 ) ®*^e,®|51^t!-^A<3£t!— i7i:UT 

mm^h. ^©ffeClf cc (2 0 0) kl-'t^mim^^Htco Z(DZtiy^^^ B 
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